
Final Remedial Design Report – Phase 2A
East Side Containment Berm

Atlantic Wood Industries (AWI) Superfund Site
Portsmouth, Virginia

Remedial Action Contract 2
Contract: EP-S3-07-07

Work Assignment: 0011-RDRD-03L2

Prepared for

U.S. Environmental Protection Agency
Region 3

1650 Arch Street
Philadelphia, Pennsylvania 19103-2029

Prepared by

EA Engineering, Science, and Technology, Inc.
15 Loveton Circle

Sparks, Maryland 21152

March 2011
Revision: 01

EA Project No. 14530.11



AWI Superfund Site − Phase 2A Remedial Design Final Remedial Design Report

East Side Containment Berm Revision: 01

Portsmouth, VA i

CONTENTS
Section Page

1.0 INTRODUCTION ..................................................................................................................1
1.1 PROJECT DESCRIPTION..................................................................................... 1
1.2 STAKEHOLDER COORDINATION.................................................................... 3

1.2.1 3975 Elm Avenue Property Owner............................................................. 5
1.2.2 PER Property .............................................................................................. 5
1.2.3 Atlantic Wood Industries ............................................................................ 6

2.0 BASIS OF DESIGN ...............................................................................................................7
2.1 SUMMARY AND JUSTIFICATION OF DESIGN ASSUMPTIONS.................. 7
2.2 EAST SIDE CONTAINMENT BERM.................................................................. 7

2.2.1 Design ......................................................................................................... 8
2.2.1.1 Grading/Excavation...................................................................... 8
2.2.1.2 Material ........................................................................................ 8

2.2.2 East Side Containment Berm Swale ........................................................... 9
2.3 EAST SIDE CONTAINMENT BERM DRAINAGE .......................................... 10

2.3.1 Hydrologic Analysis ................................................................................. 10
2.3.2 Software Used........................................................................................... 10
2.3.3 Pre-Development Drainage Area Descriptions......................................... 11
2.3.4 Post-Development Drainage Area Descriptions ....................................... 11

2.4 GEOTECHNICAL INVESTIGATION................................................................ 12
2.5 DENSE NON-AQUEOUS PHASE LIQUIDS (DNAPL).................................... 12
2.6 EROSION AND SEDIMENT CONTROL .......................................................... 13
2.7 AMBIENT AIR STANDARDS CALCULATIONS............................................ 14
2.8 PERMIT REGULATIONS................................................................................... 14

3.0 FINAL DRAWINGS AND SPECIFICATIONS..................................................................16
3.1 CONTRACT DRAWINGS .................................................................................. 16
3.2 TECHNICAL SPECIFICATIONS ....................................................................... 16

4.0 RESULTS OF VALUE ENGINEERING STUDY ..............................................................18

5.0 CONSTRUCTION SCHEDULE..........................................................................................20



AWI Superfund Site − Phase 2A Remedial Design Final Remedial Design Report

East Side Containment Berm Revision: 01

Portsmouth, VA ii

LIST OF APPENDICES

APPENDIX A ENGINEERING CALCULATIONS

APPENDIX B GEOTECHNICAL INVESTIGATION REPORT



AWI Superfund Site − Phase 2A Remedial Design Final Remedial Design Report

East Side Containment Berm Revision: 01

Portsmouth, VA iii

LIST OF ACRONYMS AND ABBREVIATIONS

ARRA American Recovery and Reinvestment Act
AWI Atlantic Wood Industries

BTEX Benzene, Toluene, Ethylbenzene, and Xylenes

COC Contaminant of Concern
CVS Certified Value Specialist

DNAPL Dense Non-Aqueous Phase Liquid

EA EA Engineering, Science, and Technology, Inc.
EL Elevation
EPA U.S. Environmental Protection Agency

FAR Federal Acquisition Regulation
FIGG FIGG Bridge Developers, LLC

H Horizontal
HDPE High Density Polyethylene

LLDPE Linear-Low Density Polyethylene

NAVD88 North American Vertical Datum of 1988
NPDES National Pollutant Discharge Elimination System

OU Operable Unit

PAH Polycyclic Aromatic Hydrocarbon
PCP Pentachlorophenol
POI Point of Investigation
PPIC Portsmouth Port and Industrial Commission

RA Remedial Action
RAGS Risk Assessment Guidance for Superfund
RD Remedial Design
ROD Record of Decision
RSL Regional Screening Level

SAVE Society of American Value Engineers

TM Technical Memorandum
TR-55 Technical Release 55



AWI Superfund Site − Phase 2A Remedial Design Final Remedial Design Report

East Side Containment Berm Revision: 01

Portsmouth, VA iv

LIST OF ACRONYMS AND ABBREVIATIONS (continued)

V Vertical
VDEQ Virginia Department of Environmental Quality
VE Value Engineering
VPDES Virginia Pollutant Discharge Elimination System
VPA Virginia Pollutant Abatement



AWI Superfund Site − Phase 2A Remedial Design Final Remedial Design Report

East Side Containment Berm Revision: 01

Portsmouth, VA 1

1.0 INTRODUCTION

EA Engineering, Science, and Technology, Inc. (EA) has prepared this Pre-Final Remedial

Design (RD) Report for Work Assignment 0011-RDRD-03L2 under U.S. Environmental

Protection Agency (EPA) Remedial Action Contract No. EP-S3-07-07.

This RD memorandum documents the basis of design performed for the East Side Containment

Berm and how the RD meets the requirements set forth in the Record of Decision (ROD) (U.S.

EPA 2007). This report also documents communication with EPA and local stakeholders.

1.1 PROJECT DESCRIPTION

The Atlantic Wood Industries (AWI) site consists of approximately 48 acres of land on the

industrialized waterfront area of Portsmouth, Virginia (Figure 1). From 1926 to 1992, a wood

treating facility operated at the site using both creosote and pentachlorophenol (PCP). The

facility operations included wood treatment, storage of wood, and disposal of wastes, which lead

to the contamination of the site. At one time, the Navy leased a portion of the property from

AWI and disposed of waste onsite, including used abrasive blast media and calcium hydroxide

sludge. As a result of historical site operations, sediments in the Elizabeth River contain visible

creosote. The groundwater and soil at the site are also heavily contaminated with creosote.

Creosote contamination previously migrated into a storm sewer and discharged to an inlet of the

Elizabeth River at the northeast corner of the site near the former Jordan Bridge (Virginia Route

337). The river contains sludge from production of acetylene sludge and the soils have heavy

metals from used abrasive blast media.

Currently, AWI (now known as Atlantic Metrocast, Inc.) operates a pre-stressed concrete

products manufacturing facility on the site. Groundwater in this area is not used as a drinking

water source.

EPA selected a remedy for the site in the December 2007 ROD which established performance

standards for each of the three operable units (OU1, OU2, and OU3) at the Site and specified

remedies that addressed soil, sediment, and groundwater contamination.

Due primarily to funding considerations, EPA elected to break the remedial design into separate

phases, roughly based on the ROD remedy components. Each phase will have a separate design

package to be prepared by EA. Phase 1 designs were completed in 2009-2010; Phase 2 designs
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are being developed in 2010-2011. Phase 2 of the RD includes the following remedy components

and design features:

 East Side Containment Berm

 West Side Containment Berm Completion

 Site Capping

 Stormwater Management/Drainage

 Erosion and Sediment Control

 Dredging and Dredged Material Handling

 Hydrogeologic Analysis

 Groundwater Management

 Operation and Maintenance Plans

This Final Design Report focuses on the East Side Containment Berm (designated by EA as the

Phase 2A Design), which will be part of a containment facility to receive contaminated

sediments dredged from the Elizabeth River. To date, the major Phase 2A design development

and review milestones have included:

 Alternatives Analysis Submittal – July 8, 2010

 Preliminary Design On-Board Review Meeting with EPA – July 29, 2010

 Preliminary Design documents placed on EPA Environmental Science Connector for

all stakeholder access and review – August 2010

 Value Engineering Report Finalized – August 25, 2010

 Geotechnical Field Investigation – November 23-24, 2010

 Pre-Final Design Submittal – January 28, 2011

 Final Design Submittal – February 23, 2011

As part of the initial work for the Phase 2A RD, stakeholder input conveyed that minimizing the

footprint of the East Side Containment Berm was the primary concern. EA performed the

alternatives analysis to evaluate two options for conveyance of stormwater runoff: an open

channel swale versus a closed storm drain system. (To further save space, the storm drain was

placed within the cross section of the berm.) Following this analysis, it was determined that the

swale was a lower cost option compared to the installation of a closed storm drain system;

however, the storm drain system was preferred to minimize encroachment onto PER property.

EA proceeded to the Preliminary Design utilizing the storm drain system within the berm to

minimize encroachment on PER property and potential impacts with PER’s development plans.
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In a meeting with PER held on November 29, 2010, EA received a preliminary site development

plan for the PER property, which included significant increases in impervious area and intentions

to import material to raise site elevations to generate a more usable site and incorporate the East

Side Containment Berm and future consolidated dredged sediments into PER’s overall site

development plans. Based on this preliminary site development plan, the storm drain system

option as presented in the Alternatives Analysis and Preliminary Design would have insufficient

capacity to convey stormwater runoff generated by the PER property in the post-development

condition. The increase in stormwater runoff due to the increase in impervious area would

require the installation of an additional storm drain as a part of the PER property development.

Therefore, based on the information provided by PER, the swale option became the preferred

option for temporary conveyance of existing condition stormwater runoff. The decision to utilize

the swale allows EA to proceed with finalizing construction documents and avoid delays

regarding subsequent phases of the RD. The Pre-Final and Final Design submissions of the East

Side Containment Berm include the swale design, not the storm drain system to convey

stormwater runoff. As PER finalizes their development plans, they will have the flexibility to

design and construct a suitable stormwater management system and fill in the temporary swale as

they perform their site development.

1.2 STAKEHOLDER COORDINATION

Section 11.2.5 of the ROD (U.S. EPA 2007) requires coordination with the AWI property owner

and adjacent property owners to minimize disruptions to ongoing business operations. Specific

actions regarding stakeholder involvement include:

 Minimize the disruptions to AWI’s ongoing pre-cast concrete manufacturing operations;

 Coordinate with the property owner of 3975 Elm Avenue and the PER property to

minimize disruption of redevelopment activities on their respective properties; and

 Coordinate with FIGG Bridge Developers, LLC (FIGG) regarding activities around the

former Jordan Bridge (previously owned by the City of Chesapeake).

Substantial coordination efforts have been performed by EPA and EA throughout the Phase 2A

design process. Stakeholder input was actively sought by EPA/EA and design considerations

were made in response to that input to minimize disruptions to ongoing and future business

operations. Coordination was performed with the following stakeholders during design:

 AWI
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 The 3975 Elm Avenue Property Owner (on whose property the Phase 2A design is

located)

 The PER Property Owner (on whose property the Phase 2A design is located)

 City of Portsmouth

 FIGG

 Virginia Department of Environmental Quality (VDEQ).

EPA/EA performed extensive coordination with many stakeholders through meetings, telephone

calls, and e-mails; special efforts and concern were placed on the stakeholders upon whose

property the East Side Containment Berm will be constructed. The more significant coordination

efforts with the stakeholders are summarized in the following table.

Date Coordination Description Stakeholders Included
June 14, 2010 EPA/EA met with property owners to

present alternative berm alignments for
review and comment. EP ultimately
incorporated stakeholder input into the
Alternatives Analysis. EA sent CAD files
of the berm alternatives to PER for their
evaluation.

 3975 Elm Avenue
Property Owner

 PER Property Owner

July 9, 2010 The Draft Alternatives Analysis was sent
to stakeholders for review and comment.

 AWI
 3975 Elm Avenue

Property Owner
 PER Property Owner
 VDEQ

August 4, 2010 The Preliminary Design was sent to
stakeholders for their review and
comment.

 AWI
 3975 Elm Avenue

Property Owner
 City of Portsmouth
 PER Property Owner
 VDEQ

August 30, 2010 EPA/EA met with stakeholders in
Norfolk, Virginia to discuss the
Preliminary Design and stakeholder
concerns relative to their properties.

 AWI
 3975 Elm Avenue

Property Owner

November 29,
2010

EPA/EA met in Portsmouth, Virginia to
discuss the Preliminary Design and their
concerns relative to their properties.

 PER Property Owner

February 1, 2011 The Pre-Final Design was sent to
stakeholders for review and comment.

 3975 Elm Avenue
Property Owner

 PER Property Owner
 VDEQ
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Note: The above table is not meant to be an all-inclusive list of coordination activities.

General descriptions of issues that may impact specific stakeholders and related design

modifications are described in the following sections.

1.2.1 3975 Elm Avenue Property Owner

EPA coordinated extensively with the owner of the 3975 Elm Avenue property during

preparation of the East Side Containment Berm RD. EPA coordinated access to the 3975 Elm

Avenue property for field investigations and reconnaissance during the RD and has begun

coordination for property access during the RA as well.

EPA provided design documents during all phases of design (Alternative Analysis, Pre-Final,

and Final) to the owner of the 3975 Elm Avenue property to solicit comments. The significant

design modifications that resulted from coordination with the 3975 Elm Avenue property owner

were:

 The alignment and cross section of the containment berm and the method of stormwater

conveyance.

 The containment berm will be constructed as close as possible to the shoreline of the

Wyckoff Inlet in order to minimize encroachment onto the 3975 Elm Avenue property.

 The use of a drainage swale to route stormwater runoff around the new berm.

EPA also considered access to the top of the berm and future beneficial use of consolidated

dredged material upon completion of the dredged material placement for the owner of the 3975

Elm Avenue property. Accordingly, EPA/EA will provide a drivable transition from the current

grade on the 3975 Elm Avenue property to the top of the new land at elevation 10.5 (feet, NAVD

88). The drivable transition will be designed as part of a future RD effort.

1.2.2 PER Property

EPA coordinated extensively with PER Properties (PER), the property owner of the PER

property, during preparation of the East Side Containment Berm RD. EPA coordinated access to

the PER property for field investigations and reconnaissance during the RD and has coordinated

for property access during the RA as well.
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EA provided the Phase 2A design documents during all phases of design to PER to solicit

comments. Similar to the 3975 Elm Avenue Property Owner, coordination with the PER

property owner resulted in:

 The alignment and cross section of the containment berm to be constructed.

 The containment berm will be constructed as close as possible to the shoreline of the

Wyckoff Inlet in order to minimize the encroachment onto the PER property.

 The use of a drainage swale to route stormwater runoff around the new berm. This swale

will likely be temporary, based on PER’s future development plans.

 An expanded Limit of Disturbance during construction of the East Side Containment

Berm.

1.2.3 Atlantic Wood Industries

EPA provided design documents during all phases of design to AWI to solicit comments.

EPA/EA also coordinated with AWI during preparation of the East Side Containment Berm RD.

EPA coordinated access to the west side AWI property to:

 Use existing Stockpile Area A to store any contaminated material that may be generated

during the Phase 2A remedial action.

 Continued use as an area for EA’s construction trailers.

 Use of the existing drum storage area in Stockpile Area A.
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2.0 BASIS OF DESIGN

The basis of design report provides a description of the analyses conducted in the development

of the design approach. The following sections provide discussion on the design assumptions,

the RA contracting strategy, permitting requirements, and the identification of easement and

access requirements.

2.1 SUMMARY AND JUSTIFICATION OF DESIGN ASSUMPTIONS

The following sections provide justification of the design assumptions. The sections are divided

into major elements of the design.

2.2 EAST SIDE CONTAINMENT BERM

The East Side Containment Berm will be constructed along the north shore of the Wyckoff Inlet

to help contain the contaminated sediment being dredged from the Elizabeth River. The berm

will tie into the north end of the Offshore Sheet Pile Wall and extend to the west, ending near the

intersection of Elm Avenue and Veneer Road. The berm is designed to match the top elevation

(EL) of the Offshore Sheet Pile Wall, +10.5 feet (North American Vertical Datum of 1988

[NAVD88]). The berm is being constructed on the PER and 3975 Elm Avenue properties.

Limiting encroachment of the berm on the properties was balanced against the stability of the

berm, which required the berm to be aligned upland of the shoreline.

EPA solicited the owners of both the 3975 Elm Avenue and PER properties during preparation

of the East Side Containment Berm RD to help determine the most appropriate alignment and

cross section of the berm. Stakeholder input on minimizing the encroachment led to the design of

a cross section that includes a 4-foot top width with 2H:1V side slopes. Additionally, EA

coordinated access to the 3975 Elm Avenue and PER properties for field investigations during

this design. The Phase 2A RD includes several provisions to minimize impacts to planned uses

of the 3975 Elm Avenue and PER properties:

 The Phase 2A RD specifies the use of low permeability material in construction of the

berm to minimize the migration of contaminants in the dredged material to the ground

surface on the opposite (northern) side of the berm.

 The Phase 2A RD specifies that the grading on the upland (northern) side of the berm

will provide drainage to Southern Branch of the Elizabeth River.
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 The Phase 2A RA will include erosion and sediment controls.

 The Phase 2A RA contractors will provide mitigation for all dust generated from

construction activities.

2.2.1 Design

Details of the containment berm design are discussed in this section, including:

 Grading/Excavation

 Material

2.2.1.1 Grading/Excavation

The grading and excavation activities associated with the containment berm design include the
following requirements:

 Construction of a containment berm to help contain future placement of dredged material.

 Construction of a swale for conveyance of obstructed runoff flows to the Elizabeth River.

 Excavation is required for the construction of the swale to achieve positive drainage.

 Any potential ponding areas created by the construction of the containment berm will be

drained via the swale placed adjacent to (just north of) the berm section.

 All earthmoving equipment will be decontaminated prior to leaving the project site.

2.2.1.2 Material

The materials of construction of the containment berm design include the following
requirements:

 Contaminated excavated material will be placed in Stockpile Area A on the west side of

the AWI site. Uncontaminated material originating from the PER property will be

stockpiled on the PER property by the contractor.

 Remaining material needed for the construction of the containment berm section will be

clean, imported material meeting low permeability criteria required by the specifications

for this project.

 Existing onsite material excavated during the construction may be used in construction of

the berm provided it is not contaminated and can meet the specified permeability

requirements.
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 Based on a constructability analysis, the design of East Side Containment Berm was

modified from a low permeability core overlaid by common borrow to a design

specifying construction of the entire berm cross section using low permeability material.

 Specifications and standards for temporary and permanent seeding will be included under

Erosion and Sediment Control.

2.2.2 East Side Containment Berm Swale

The construction of the berm near the shoreline will create depression areas on the upland side of

the berm that will collect storm runoff from rainfall events. Therefore, the cross section of the

proposed East Side Containment Berm will include a swale that has been sized to convey the

storm runoff obstructed by the proposed berm. The swale will accept the flows from the upland

side of the berm and convey the flows to the ultimate outfall at the east end of the berm. The

swale cross section will include a stone riprap bottom and linear-low density polyethylene

(LLDPE) geomembrane liner over the entire cross section of the swale.

The swale will be graded from elevation +0 (feet, NAVD88) at the east end of the berm at a

slope of 0.5 percent to an elevation of approximately +3.5 (feet, NAVD88) where the swale

intersects the south PER property line. Existing elevations on the 3975 Elm Avenue property

along the toe of the proposed berm slope to the east and will convey small flows toward the

swale, eliminating the need for a swale along that portion of the berm. Along the eastern end of

the berm the downstream swale elevations are much lower than the surrounding existing ground

elevations; therefore, the swale is well defined and has sufficient capacity to convey the pre-

development flows.

The proximity to the Southern Branch of the Elizabeth River means the properties are affected

by storm surge in the river during large storm events, with the 10-year and 100-year flood

elevations in the Elizabeth River at 5.5 feet (NAVD88) and 7.61 feet (NAVD88), respectively.

The swale will be hydraulically connected to the Southern Branch of the Elizabeth River, and

during large storm events will allow the surface water elevations on the properties to rise and fall

along with the River as occurred during the pre-development condition. Therefore, the berm and

swale construction will not alter the drainage of the site during storm events.
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2.3 EAST SIDE CONTAINMENT BERM DRAINAGE

2.3.1 Hydrologic Analysis

A hydrologic analysis was performed for the site to determine pre-development and post-

development discharges for the points of investigation (POIs). From the analysis, estimated

runoff volumes and flow rates were computed.

Hydrologic calculations were performed using Natural Resources Conservation Service,

Technical Release 55 (TR-55) methodologies. This method requires several inputs that utilize

site-specific information including runoff curve number, time of concentration, and rainfall data.

The calculation was performed with Microsoft Excel 2007 spreadsheets developed by EA that

are based upon the same forms presented in the TR-55 manual.

The curve number is a function of the land cover and existing soil type. Because the site is

composed of manmade fills and is considered “disturbed,” the hydrologic soil group was

analyzed as a “C” soil. Existing land cover was derived from the survey performed for the site

and generally consists of paved areas, buildings, gravel areas, grass, and brush.

The time of concentration was computed using the topographic and land cover information taken

from the survey performed for the site. The survey provided the required elevations/slopes and

lengths necessary to compute the times for the various flow segments that comprise the time of

concentration calculation. Using this information, hydrologic calculations were performed to

estimate runoff volumes and flow rates at the site.

All calculations associated with the hydrologic and hydraulic analyses are included in

Appendix A.

2.3.2 Software Used

The following software was employed in the hydrologic and hydraulic analysis:

 AutoCAD Civil 3D 2009, distributed by Autodesk, was used in the drafting, electronic

topographic model, and volume calculations for the project.

 WinTR-55 was utilized to determine stormwater runoff and flow quantities. It is a

single-event rainfall-runoff hydrologic model for small watersheds developed by the

Natural Resources Conservation Service. The model generates hydrographs from both

urban and agricultural areas and at selected points along the stream system. Hydrographs
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are routed downstream through channels and reservoirs. Multiple sub-areas can be

modeled within the watershed.

 Autodesk Hydraflow Extensions were utilized in hydraulic calculations.

2.3.3 Pre-Development Drainage Area Descriptions

The East Side Containment Berm will be constructed across two properties: (1) 3975 Elm

Avenue, which is currently occupied; and (2) the PER property, which is currently vacant but

possesses existing structures and has pending development plans. Each site generally drains

north to south toward the Wyckoff Inlet, with a portion of the PER property draining east toward

the Elizabeth River. The 3975 Elm Avenue property is covered by buildings and asphalt and

concrete pads with some grassed and gravel areas. The PER property has some concrete pads

but is mostly covered by grass and dense vegetation. The properties are bounded by Veneer

Road to the west, United States Navy property and Baugh Road to the north, the Southern

Branch of the Elizabeth River to the east, and Elm Avenue and the Wyckoff Inlet to the south.

The location of the East Side Containment Berm construction is illustrated on Figure 1- Pre-

Development Drainage Conditions located in Appendix A.

POI-1 is the point of investigation for the area tributary to the location of the East Side

Containment Berm construction. The majority of the tributary area will not be disturbed during

the completion of the berm; therefore, the area boundary will remain nearly identical from pre-

development to post-development condition. The tributary area consists of the majority of the

PER property and eastern portion of the 3975 Elm Avenue property down to the shoreline of the

Wyckoff Inlet. The 10.37-acre drainage area consists of grass and dense vegetation on the PER

property, and grass, gravel, and impervious area on the 3975 Elm Avenue property. Most of the

tributary area drains to a shallow swale running along the property line between the two

properties. The swale conveys flows south through a 15-inch culvert under an old road and

discharges into the Wyckoff Inlet. The rest of the drainage area not tributary to this shallow

swale sheet flows south into the Wyckoff inlet.

2.3.4 Post-Development Drainage Area Descriptions

This phase of the RD includes the construction of a containment berm along the north side of the

Wyckoff Inlet. The earthen containment berm will be constructed with a swale on the upland

side to collect and convey stormwater runoff cutoff by the berm to the outfall at the east end of

the containment berm. Figure 2 – Post-Development Drainage Conditions illustrates the location

of the East Side Containment Berm and associated tributary area.
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The proposed containment berm will intercept nearly all of the pre-development area draining to

POI-1. The total drainage area to POI-1a will be reduced by a negligible amount consisting of

the area from the top of the berm to the shoreline.

Investigation and input from the stakeholders has indicated the occurrence of flooding during

high frequency storm events around the Wyckoff Inlet extending to the intersection of Elm

Avenue and Veneer Road. As part of the design for the East Side Containment Berm and swale,

considerations were taken to ensure no increase in flooding takes place as a result of the

construction. An inundation analysis was performed for the area to determine the effects of the

berm and swale on the flooding. The use of the swale as the conveyance for the stormwater

runoff will allow the upland side of the berm to remain hydraulically connected to the Southern

Branch of the Elizabeth River. The properties will experience the same inundation in the post-

development condition as experienced in pre-development condition with the water surface

elevation on the upland side being equal to the water surface elevation in the river.

2.4 GEOTECHNICAL INVESTIGATION

A geotechnical investigation was performed in 2008 along the north shore of the Wyckoff Inlet

to determine the need for a sheet pile wall at the east end of the PER property. The results of that

investigation are documented in Technical Memorandum (TM) No. 4, “Geotechnical

Investigation to Determine the Need for Sheet Pile Wall at the East End of the PPIC Property,”

Final (EA 2009). This data was reviewed and it was determined that additional geotechnical data

was needed in the vicinity of the Phase 2A project area to evaluate the East Side Containment

Berm area for stability, settlement, and seepage characteristics.

Schnabel Engineering was subcontracted to EA to perform additional geotechnical investigations

and analyses for the East Side Containment Berm RD. They prepared a report documenting the

field activities, laboratory analyses, and geotechnical analyses performed from November 2010

through February 2011. The report is included in Appendix B.

2.5 DENSE NON-AQUEOUS PHASE LIQUIDS (DNAPL)

In 2008, a field investigation was conducted by EA to assess the subsurface geology and

determine the lateral extent of surface and subsurface DNAPL along the southwest corner of the

PER property. Several of the borings along the Wyckoff Inlet contained DNAPL-impacted

material. Investigation results are presented in TM No. 1, “Geology and NAPL Distribution at
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the Portsmouth Port and Industrial Authority (PPIA) Property,” Final (EA 2008). This TM is

included with the design documents as an attachment to the specifications. To minimize the

potential for migration of these contaminants, the swale that will be excavated will be lined with

a LLDPE membrane liner. Excavated soil that is visibly impacted by DNAPL will be handled in

accordance with the requirements set forth in the specifications and transported to existing

Stockpile Area A on the west side of the AWI site.

2.6 EROSION AND SEDIMENT CONTROL

Virginia Erosion and Sediment Control Regulations and City of Portsmouth Erosion and

Sediment Control Ordinance In accordance with the regulations, localized flooding, offsite

migration of sediment, and stream channel erosion of the existing waterways will be controlled

during all land-disturbing activities through implementation of sediment control devices,

methods, and installation procedures designed in accordance with both the Virginia Erosion and

Sediment Control Regulations and the City of Portsmouth Erosion and Sediment Control

Ordinance.

A sequence for the establishment of the erosion and sediment controls is provided on the plans in

order to describe how and when the controls should be installed and removed in relationship to

construction activities. In addition, incremental and permanent vegetative stabilization of the site

is required to promote good ground cover and to minimize erosion. The controls will be

removed after final vegetative stabilization of the site is complete.

Erosion and sediment control for the East Side Containment Berm construction includes

stabilized construction entrances for access points and silt fence for perimeter control designed

according to Virginia erosion and sediment control standards. The use of turbidity curtains is

included to reduce the impacts of the construction on the Wyckoff Inlet and Southern Branch of

the Elizabeth River.

There is a potential need for dewatering during the excavation and construction process.

Provisions for the treatment of contaminated and uncontaminated groundwater and surface water

runoff are provided in Specification Sections 01 57 13 - Erosion and Sediment Control and 02 61

13 - Excavation and Handling of Contaminated Materials.
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2.7 AMBIENT AIR STANDARDS CALCULATIONS

Air monitoring for both RA and non-RA workers will be conducted during the project when

contaminated material is being excavated, handled, or treated. Ambient air standards (risk-based

criteria) for non-RA workers have been provided to the Contractor in the Specifications.

Ambient air standards were calculated using guidance provided in EPA’s Risk Assessment

Guidance for Superfund (RAGS) and Regional Screening Levels (RSLs) for Superfund Sites

(April 2009). Exposure parameters were taken from the RAGS and RSL guidance, except for

site-specific inputs that include target risk and exposure duration. The calculations were

performed with Microsoft Excel 2007 spreadsheets developed by EA and are based upon the

same equations presented for ambient air inhalation exposure in RAGS and the RSLs.

Ambient air standards were calculated for the soil contaminants of concern (COCs) identified in

the ROD (polycyclic aromatic hydrocarbons [PAHs], PCP, arsenic, antimony, iron, and

thallium), as well as the BTEX compounds (benzene, toluene, ethylbenzene, and xylenes) due to

their presence in groundwater. The target risk was set at 1 x 10-5 since all of the PAHs identified

in the EPA RSL Table were included in the calculations. For mutagenic compounds (i.e., a

substance capable of causing mutations), an adjustment factor of 10 was utilized to account for

the most susceptible receptor (0-2 years). For non-carcinogens, a target of 1.0 was used instead

of 0.1 since all of the non-carcinogenic compounds in soil do not have the same target organ.

The exposure duration was assumed to be 4 months (the anticipated duration of the East Side

Containment Berm construction activities).

All calculations associated with the ambient air standards are included in Appendix A.

Contractor requirements for air monitoring, including minimum requirements for onsite and

perimeter monitoring, screening levels based on risk, and trigger concentrations for

implementing action are provided in the specifications.

2.8 PERMIT REGULATIONS

The following permits were considered in the production of the East Side Containment Berm

design:Virginia Water Protection General Permit Regulation A permit will not be required for

the stormwater management system; however, the substantive requirements of the permit will be

met. In accordance with the regulations, any fill material associated with the stormwater

management and/or drainage conveyance systems will be clean and free of contaminants in toxic

concentrations or amounts in accordance with all applicable laws and regulations.
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Virginia Pollutant Abatement (VPA) Permit RegulationThis requirement regulates the

stormwater collected from the surface of the berm adjacent to the Southern Branch of the

Elizabeth River, a state surface water. This discharge is required to comply with the substantive

requirements of the VPA permit allowing no point source discharge of pollutants to the surface

water except in the case of a storm even greater than the 25-year, 24-hour storm; however, a

permit is not required for this remediation.

National Pollutant Discharge Elimination System (NPDES), Virginia Pollutant Discharge

Elimination System (VPDES) General Permit Regulation and City of Portsmouth Stormwater

Management OrdinanceNo administrative permitting or review document submissions are

required for the stormwater management system from either the Commonwealth of Virginia or

the City of Portsmouth; however, the requirements of both the general permit and ordinance will

be met during construction activity. In accordance with the regulations, localized flooding and

stream channel erosion of the existing waterways will be controlled by managing the post-

development stormwater runoff to the extent practicable and equal to or better than the pre-

development runoff conditions.
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3.0 FINAL DRAWINGS AND SPECIFICATIONS

This section provides the lists of drawings and specifications that comprise the East Side

Containment Berm RD.

3.1 CONTRACT DRAWINGS

The contract drawings consist of the following sheets:

Drawing Number Sheet Number Sheet Title

T-1 1 Title Sheet

T-2 2 Index Of Drawings/General/

Notes/Abbreviations/Legend

C-1 3 Existing Conditions Key Sheet

C-2 4 Existing Conditions Plan - East

C-3 5 Existing Conditions Plan - West

C-4 6 Proposed Conditions Key Sheet

C-5 7 Proposed Conditions Plan - East

C-6 8 Proposed Conditions Plan - West

C-7 9 Berm Profile And Cross Sections

ES-1 10 Erosion And Sediment Control Plan

ES-2 11 Erosion And Sediment Control Details

ES-3 12 Erosion And Sediment Control Notes

3.2 TECHNICAL SPECIFICATIONS

The following list provides a summary of the specifications for the project.

DIVISION 01 – GENERAL REQUIREMENTS
01 11 00 SUMMARY OF WORK
01 33 00 SUBMITTAL PROCEDURES
01 35 29.13 HEALTH, SAFETY, AND EMERGENCY RESPONSE

PROCEDURES FOR CONTAMINATED SITES
01 35 40.00 ENVIRONMENTAL MANAGEMENT
01 35 45.00 CHEMICAL DATA QUALITY CONTROL
01 50 00 TEMPORARY CONSTRUCTION FACILITIES AND

CONTROLS
01 57 13 EROSION AND SEDIMENT CONTROL
01 77 00 CLOSEOUT PROCEDURES



AWI Superfund Site − Phase 2A Remedial Design Final Remedial Design Report

East Side Containment Berm Revision: 01

Portsmouth, VA 17

DIVISION 02 - EXISTING CONDITIONS
02 61 13 EXCAVATION AND HANDLING OF

CONTAMINATED MATERIAL

DIVISION 31 – EARTHWORK
31 00 00 EARTHWORK
31 11 00 CLEARING AND GRUBBING
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4.0 RESULTS OF VALUE ENGINEERING STUDY

Phase 2A of the RA for AWI is fund-financed and therefore requires a value engineering (VE)

screen per Federal Acquisition Regulation (FAR) Part 48. The VE screening evaluates the RD

and determines if the design is cost-effective, and the results are summarized in a VE study

report. The VE study for the East Side Containment Berm RD took place August 3-5, 2010

following the Preliminary Design submission. The VE study was conducted by Lewis &

Zimmerman Associates, Inc. and included a Society of American Value Engineers (SAVE)

Certified Value Specialist (CVS) team leader. The VE team used the following six-phase VE job

plan to guide its deliberations:

 Information Gathering Phase

 Function Analysis Phase

 Creative Idea Generation Phase

 Evaluation/Judgment of Creative Ideas Phase

 Alternative Development Phase

 Presentation of Results Phase

The following are recommendations and comments that resulted from the VE study. A response

to each is also provided.

East Side Containment Berm

1. B-1: Construct the entire berm using a single, relatively low-permeability material.

Response: This recommendation has been accepted.

2. B-2: Combine East Side Containment Berm and Offshore Sheet Pile wall into one bid
package

Response: This recommendation is not being accepted. The RA for the East Side

Containment Berm will utilize funds from the American Recovery and Reinvestment Act

(ARRA); and therefore, must be executed under separate contract.
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3. B-3: Replace berm design by sheet pile wall.

Response: This recommendation is not being accepted. The use of a sheet pile wall is

significantly more expensive than the containment berm and does not offer significant

advantages over the berm to justify the cost.

4. B-4: Use open swale in lieu of underground storm drain system.

Response: This recommendation has been accepted. The storm drain system was originally

proposed to minimize the project’s footprint on the 3975 Elm Avenue and PER properties.

Through further discussions with those property owners, the swale drainage condition will be

temporary until future site development changes the overall drainage patterns on the PER

property. The swale is more cost-effective than a storm drain for the temporary condition.

5. B-8: Decrease side slopes from 2:1 to 3:1 and add rip rap.

Response: This recommendation is not being accepted. Flatter side slopes will widen the

berm’s footprint unnecessarily increasing the impact on the host properties and are not

needed for slope stability based on geotechnical analysis. Riprap is unnecessary for side

slope protection.

6. B-11: Replace berm with stacked gabion or Hesco type baskets and line with HDPE.

This recommendation is not being accepted. This alternative is significantly more expensive

than the berm alternative and the project does not require a smaller footprint than the berm

alternative provides.
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5.0 CONSTRUCTION SCHEDULE

The RA construction schedule will identify the timetable for completing critical tasks and project

milestones. EA is currently preparing a Remedial Action Work Plan (RAWP) Addendum to

define the construction scope and schedule in more detail. EA anticipates approval of the RAWP

Addendum in early March 2011 with award to a subcontractor in mid-April 2011. Onsite

construction activities are anticipated to begin in June 2011.
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Engineering Calculations
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Stormwater Management
Pre-Development



Project:

Project #: 14530.11

Task: A; 211.41

EA Engineering, Science, and Technology Calculated: JLL Date: 1/4/2011

Checked: Date:

Stage of Development:

Drainage Area Description:

Cover Description CN

(cover type, treatment, and

hydrologic condition; percent

Soil Name and impervious; unconnected/connected Area

Hydrologic Group impervious area ratio) (acres) CN*Area

C 98 1.13 111

C 89 0.10 9

C 74 5.01 371

70 4.13 289

0

0

0

0

0

0

Totals 10.37 779

Use CN = 75

Storm #1 Storm #2 Storm #3 Storm #4 Storm #5

Frequency (years) 2 5 10 25 100

24 Hour Rainfall, P (in) 3.8 5.25 6 7 9

Runoff, Q (in) 1.49 2.67 3.30 4.17 5.97

(use P and CN with Table 2-1,

Fig. 2-1, or Eqn. 2-3 and 2-4)

Table

2-2

Fig.

2-3

Impervious Area

Fig.

2-4

East Side Containment Berm with Swale

POI-1 PRE

AWI RD Phase II - Final

TR-55 Worksheet #2: Runoff Curve Number and Runoff

Gravel

Grass - Good Condition

Brush - Good Condition

E:\145300EPA III RAC 2\1453011Atlantic Wood RD\RD-Phase 2\Project Files\East Side Containment Berm\Pre Final\Calculations\ESCB\Swale\TR-55 - POI-1 PRE.xls



Project:

Project #:

Task:

EA Engineering, Science, and Technology Calculated: JLL Date:

Checked: Date:

Sheet Flow Segment AB

1 Surface Description (Table 3-1) Short Grass

2 Manning's Roughness Coeff., n (Table 3-1) 0.15

3 Flow Length, L (total L <= 100 ft) ft 100

4 Two year 24 hour Rainfall, P2 in 3.8

5 Land Slope, s ft/ft 0.012

6 Tt hr 0.184 0.000 0.000 0.000 0.184

Shallow Concentrated Flow Segment BC

7 Surface Description (1=paved, 2=unpaved) 2

8 Flow Length, L ft 333

9 Watercourse Slope, s ft/ft 0.014

10 Average Velocity, V (Fig. 3-1) ft/s 1.94

11 Tt hr 0.048 0.048

Channel Flow Segment CD

Type of Channel (trapezoidal, pipe, or box) Trapezoidal

Width of trapezoidal channel/pipe/box ft 5

Height of pipe/box or side slopes of trapezoidal channel (?H:1V) ft 1.5

Flow Depth ft 1

12 Cross Sectional Flow Area, a sq ft 6.50 0.00 0.00 0.00

13 Wetted Perimeter, pw ft 8.61 0.00 0.00 0.00

14 Hydraulic Radius, r ft 0.755 0.000 0.000 0.000

15 Channel Slope, s ft/ft 0.012

Channel Cover Material Dense Weeds

16 Manning's Roughness Coeff., n 0.08

17 V ft/s 1.692 0.000 0.000 0.000

18 Flow Length, L ft 453
19 Tt hr 0.074 0.000 0.000 0.000 0.074

Tc = 0.306

1 Drainage Area, Am sq mi 0.016

Runoff Curve Number, CN (worksheet #2) 75

Time of Concentration, Tc (worksheet #3) hr 0.306

Rainfall Distribution Type (I, IA, II, III) III

Pond and Swamp Areas Spread Throughout Watershed % Am 0.00

Storm #1 Storm #2 Storm #3 Storm #4 Storm #5 Storm #6

2 Frequency yr 2 5 10 25 100

3 Rainfall, P (24 hour)1
in 3.8 5.3 6.0 7.0 9.0

4 Initial Abstraction, Ia (Table 4-1) in 0.667 0.667 0.667 0.667 0.667

5 Ia/P 0.178 0.127 0.111 0.095 0.074

6 Unit Peak Discharge, qu (Exhibit 4) csm/in 464.9 484.4 490.6 495.1 495.1

7 Runoff, Q (worksheet 2) in 1.49 2.67 3.30 4.17 5.97

8 Pond & Swamp Adjustment Factor, Fp (Fp = 1.00 for none) 1.00 1.00 1.00 1.00 1.00

9 Peak Discharge, qp cfs 11.2 20.9 26.2 33.4 47.9
1 - Per Virginia Stormwater Management Handbook First Edition, 1999

AWI RD Phase II - Final

14530.11

A; 211.41

TR-55 Worksheet #4: Graphical Peak Discharge Method

1/4/2011

TR-55 Worksheet #3: Time of Concentration (Tc) or Travel Time (Tt)

E:\145300EPA III RAC 2\1453011Atlantic Wood RD\RD-Phase 2\Project Files\East Side Containment Berm\Pre Final\Calculations\ESCB\Swale\TR-55 - POI-1 PRE.xls
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Stormwater Management
Post-Development



Project:

Project #: 14530.11

Task: A; 211.41

EA Engineering, Science, and Technology Calculated: JLL Date: 1/4/2011

Checked: Date:

Stage of Development:

Drainage Area Description:

Cover Description CN

(cover type, treatment, and

hydrologic condition; percent

Soil Name and impervious; unconnected/connected Area

Hydrologic Group impervious area ratio) (acres) CN*Area

C 98 1.13 111

C 89 0.10 9

C 74 5.83 431

70 2.50 175

0

0

0

0

0

0

Totals 9.56 726

Use CN = 76

Storm #1 Storm #2 Storm #3 Storm #4 Storm #5

Frequency (years) 2 5 10 25 100

24 Hour Rainfall, P (in) 3.8 5.25 6 7 9

Runoff, Q (in) 1.55 2.74 3.37 4.25 6.07

(use P and CN with Table 2-1,

Fig. 2-1, or Eqn. 2-3 and 2-4)

Fig.

2-4

East Side Containment Berm with Swale

POI-1a POST

AWI RD Phase II - Final

TR-55 Worksheet #2: Runoff Curve Number and Runoff

Gravel

Grass - Good Condition

Brush - Good Condition

Table

2-2

Fig.

2-3

Impervious Area

E:\145300EPA III RAC 2\1453011Atlantic Wood RD\RD-Phase 2\Project Files\East Side Containment Berm\Pre Final\Calculations\ESCB\Swale\TR-55 - POI-1a

POST.xls



Project:

Project #:

Task:

EA Engineering, Science, and Technology Calculated: JLL Date:

Checked: Date:

Sheet Flow Segment AB

1 Surface Description (Table 3-1) Short Grass

2 Manning's Roughness Coeff., n (Table 3-1) 0.15

3 Flow Length, L (total L <= 100 ft) ft 100

4 Two year 24 hour Rainfall, P2 in 3.8

5 Land Slope, s ft/ft 0.012

6 Tt hr 0.184 0.000 0.000 0.000 0.184

Shallow Concentrated Flow Segment BC

7 Surface Description (1=paved, 2=unpaved) 2

8 Flow Length, L ft 333

9 Watercourse Slope, s ft/ft 0.014

10 Average Velocity, V (Fig. 3-1) ft/s 1.94

11 Tt hr 0.048 0.048

Channel Flow Segment CD DE

Type of Channel (trapezoidal, pipe, or box) Trapezoidal Trapezoidal

Width of trapezoidal channel/pipe/box ft 5 12

Height of pipe/box or side slopes of trapezoidal channel (?H:1V) ft 1.5 2

Flow Depth ft 1 1

12 Cross Sectional Flow Area, a sq ft 6.50 14.00 0.00 0.00

13 Wetted Perimeter, pw ft 8.61 16.47 0.00 0.00

14 Hydraulic Radius, r ft 0.755 0.850 0.000 0.000

15 Channel Slope, s ft/ft 0.007 0.005

Channel Cover Material Dense WeedsShort Grass

16 Manning's Roughness Coeff., n 0.08 0.027

17 V ft/s 1.292 3.501 0.000 0.000

18 Flow Length, L ft 401 536
19 Tt hr 0.086 0.043 0.000 0.000 0.129

Tc = 0.360

1 Drainage Area, Am sq mi 0.015

Runoff Curve Number, CN (worksheet #2) 76

Time of Concentration, Tc (worksheet #3) hr 0.360

Rainfall Distribution Type (I, IA, II, III) III

Pond and Swamp Areas Spread Throughout Watershed % Am 0.00

Storm #1 Storm #2 Storm #3 Storm #4 Storm #5 Storm #6

2 Frequency yr 2 5 10 25 100

3 Rainfall, P (24 hour)1
in 3.8 5.3 6.0 7.0 9.0

4 Initial Abstraction, Ia (Table 4-1) in 0.632 0.632 0.632 0.632 0.632

5 Ia/P 0.169 0.120 0.105 0.090 0.070

6 Unit Peak Discharge, qu (Exhibit 4) csm/in 441.3 459.3 465.1 467.1 467.1

7 Runoff, Q (worksheet 2) in 1.55 2.74 3.37 4.25 6.07

8 Pond & Swamp Adjustment Factor, Fp (Fp = 1.00 for none) 1.00 1.00 1.00 1.00 1.00

9 Peak Discharge, qp cfs 10.2 18.8 23.4 29.7 42.4

TR-55 Worksheet #4: Graphical Peak Discharge Method

1/4/2011

TR-55 Worksheet #3: Time of Concentration (Tc) or Travel Time (Tt)

1 - Per Virginia Stormwater Management Handbook First Edition, 1999

AWI RD Phase II - Final

14530.11

A; 211.41

E:\145300EPA III RAC 2\1453011Atlantic Wood RD\RD-Phase 2\Project Files\East Side Containment Berm\Pre Final\Calculations\ESCB\Swale\TR-55 - POI-1a POST.xls
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Ambient Air Standards Calculations



TABLE 1
AMBIENT AIR MONITORING LEVELS

CAS NO. Contaminant (a)

RfC

(mg/m3)

IUR

(µg/m3)-1

Carcinogenic

Screening Level

(µg/m3)

Non-Carcinogenic

Screening Level

(µg/m3)

Selected

Monitoring Level

(µg/m3) (b)

"Not to Exceed"

Offsite

Monitoring Level

(µg/m3) (c)

Volatiles

71-43-2 Benzene 3.0E-02 7.8E-06 284 31 31 310
108-88-3 Toluene 5.0E+00 N/A N/A 5,214 5,214 52,140
100-41-4 Ethylbenzene 1.0E+00 2.5E-06 885 1,043 885 8,850
1330-20-7 Xylenes 7.0E-01 N/A N/A 730 730 7,300
Semivolatiles

83-32-9 Acenapthene N/A N/A N/A N/A N/A N/A
120-12-7 Anthracene N/A N/A N/A N/A N/A N/A
56-66-3 Benz(a)anthracene N/A 1.1E-04 2.0 N/A 2.0 20
50-32-8 Benzo(a)pyrene N/A 1.1E-03 0.20 N/A 0.20 2
205-99-2 Benzo(b)fluoranthene N/A 1.1E-04 2.0 N/A 2.0 20
207-08-9 Benzo(k)fluoranthene N/A 1.1E-04 2.0 N/A 2.0 20
218-01-9 Chrysene N/A 1.1E-05 20 N/A 20 200
53-70-3 Dibenz[a,h]anthracene N/A 1.1E-03 0.20 N/A 0.20 2
206-44-0 Fluoranthene N/A N/A N/A N/A N/A N/A
86-73-7 Fluorene N/A N/A N/A N/A N/A N/A
193-39-5 Indeno[1,2,3-cd]pyrene N/A 1.1E-04 2.0 N/A 2.0 20
90-12-0 Methylnaphthalene, 1- N/A N/A N/A N/A N/A N/A
91-57-6 Methylnaphthalene, 2- N/A N/A N/A N/A N/A N/A
91-20-3 Napthalene 3.0E-03 3.4E-05 65 3 3 30
129-00-0 Pyrene N/A N/A N/A N/A N/A N/A
87-86-5 Pentachlorophenol N/A 4.6E-06 481 N/A 481 4,810
Metals

7440-38-2 Arsenic 1.5E-05 4.3E-03 0.5 0.02 0.02 0.2
7440-36-0 Antimony N/A N/A N/A N/A N/A N/A
7439-89-6 Iron N/A N/A N/A N/A N/A N/A
7440-28-0 Thallium N/A N/A N/A N/A N/A N/A

(c) Level not to be exceeded off-site for any duration.
Note - Methodology and assumptions utilized to calculate monitoring levels is provided in the Basis of Design.

(a) Contaminants of concern (COCs) identified in the Record of Decision (EPA 2007)

(b) Minimum of the carcinogenic risk or non-carcinogenic effects values. The ambient air concentration a receptor can be exposed continuously throughout

the project duration. Conservatively assumes a resident would be exposed at the fenceline of the project during the entire project duration.



TABLE 2
CALCULATION OF AMBIENT AIR SCREENING LEVELS

Carcinogenic (Volatile Emmissions)

SLres-air-c (µg/m3) = TR x ATr

EFr x EDr x ETra x (IUR-1)

Non-Carcinogenic (Volatile Emmissions)

SLres-air-nc (µg/m3) = THQ x ATr x CF

EFr x EDr x ETra x (1/RfC)

Where:

TR (Target Risk) (unitless) = 1.0E-05 (default)

THQ (Target Hazard Quotient) = 1.0 (default)

ATr (Averaging Time-carcinogen) (days) = 25,550 (=365 days/yr x 70 years; default)

ATr (Averaging Time-non carcinogen) (days) = 120 (=EDr*365 days/yr)

CF (Conversion Factor) = 1,000 (µg/mg)

EFr (Exposure Frequency) (days/yr) = 350 (default)

EDr (Exposure Duration) (yr) = 0.33 (site-specific), assumes construction will last 4 months

ETra (Exposure Time) (hr/hr) = 1 (default)

IUR (Inhalation Unit Risk) (µg/m3)-1= chemical-specific

RfC (Reference Concentration) (mg/m3) = chemical-specific

LT (Lifetime) (yrs) = 70 (default)

Contaminant VOC Mutagen

RfC

(mg/m3)

IUR

(µg/m3)-1

Carcinogenic

Screening Level

(µg/m3)

Non-Carcinogenic

Screening Level

(µg/m3)

Volatiles

Benzene V 3.0E-02 7.8E-06 2.8E+02 3.1E+01

Toluene V 5.0E+00 N/A N/A 5.2E+03

Ethylbenzene V 1.0E+00 2.5E-06 8.8E+02 1.0E+03

Xylenes V 7.0E-01 N/A N/A 7.3E+02

Semivolatiles

Acenapthene V N/A N/A N/A N/A

Anthracene V N/A N/A N/A N/A

Benz(a)anthracene M N/A 1.1E-04 2.0E+00 N/A

Benzo(a)pyrene M N/A 1.1E-03 2.0E-01 N/A

Benzo(b)fluoranthene M N/A 1.1E-04 2.0E+00 N/A

Benzo(k)fluoranthene M N/A 1.1E-04 2.0E+00 N/A

Chrysene M N/A 1.1E-05 2.0E+01 N/A

Dibenz[a,h]anthracene M N/A 1.1E-03 2.0E-01 N/A

Fluoranthene N/A N/A N/A N/A

Fluorene V N/A N/A N/A N/A

Indeno[1,2,3-cd]pyrene M N/A 1.1E-04 2.0E+00 N/A

Methylnaphthalene, 1- V N/A N/A N/A N/A

Methylnaphthalene, 2- V N/A N/A N/A N/A

Napthalene V 3.0E-03 3.4E-05 6.5E+01 3.1E+00

Pyrene V N/A N/A N/A N/A

Pentachlorophenol N/A 4.6E-06 4.8E+02 N/A

Metals

Arsenic 1.5E-05 4.3E-03 5.1E-01 1.6E-02

Antimony N/A N/A N/A N/A

Iron N/A N/A N/A N/A

Thallium N/A N/A N/A N/A

N/A = Not available.

Note:

For Mutagens, the IUR is modified by a 10-fold adjustment factor to account for the most susceptible receptor (0-2 years).
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Appendix B

Geotechnical Investigation Report










































































































































